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(57)Abstract: 

PURPOSE: To synthesize a compsn. comprising a zirconium/cerium mixed oxide having thermal stability and a 
large specific surface area. 

CONSTITUTION: A zirconium sol is mixed with a cerium sol in a theoretical ratio corresponding to the desired 
end product, a base is added to the mixture and a formed precipitate is recovered and calcined to produce the 
objective compsn. comprising a zirconium/cerium mixed oxide. This compsn. is used as a catalyst or a catalyst 
carrier particularly in the vehicular afterburning field. 



LEGAL STATUS 

[Date of request for examination] 22.03.1 994 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 2787540 

[Date of registration] 05.06.1 998 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (1) Mix a zirconium sol and a cerium sol by the theoretical ratio corresponding to the end product for which 
it asks (the ratio to the average diameter r2 of the particle which constitutes this cerium sol of the average diameter rl 
of the particle which constitutes this zirconium sol r is at least 5). (2) The synthetic method of the constituent based 
on the mixed oxide of the zirconium characterized by including the stage of calcining the precipitate which added the 
base into the obtained mixture, collected the precipitate by which (3) formation was carried out, and was collected by 
the (4) last, and a cerium. 

[Claim 2] The method according to claim 1 characterized by the average diameter of the particle which constitutes this 
zirconium sol being 5-500nm. 

[Claim 3] The method according to claim 2 characterized by this average diameter being 10-200nm. 

[Claim 4] the aforementioned claim characterized by the average diameter of the particle which constitutes this cerium 

sol being 3-100nm -- the method of any or one publication 

[Claim 5] The method according to claim 4 characterized by this average diameter being 5-50nm. 

[Claim 6] this ~ a ratio - the aforementioned claim characterized by r being ten or more - the method of any or one 

publication 

[Claim 7] this — a ratio - the method according to claim 6 characterized by r being 20 or more 
[Claim 8] the aforementioned claim characterized by adding the 3rd component (doping component) chosen from the 
component of which carrying out heat stabilization of the specific surface area of a zirconium oxide and (or) a cerium 
oxide is known to this mixture — the method of any or one publication 

[Claim 9] This doping component is especially the rare earth metal, and an yttrium, a lanthanum, a praseodymium, 
neodymium; alkaline earth metal and the method according to claim 8 characterized by being especially independent 
from magnesium, calcium, barium; aluminum; silicon; thorium; scandium; gallium; boron; titanium; vanadium; 
niobium; tantalum; chromium, or a bismuth, or being chosen as mixture. 

[Claim 10] The method according to claim 9 that this doping component is characterized by being independent from a 
lanthanum, aluminum, and silicon, or being chosen as mixture. 

[Claim 1 1] the aforementioned claim characterized by this base being aqueous ammonia, a sodium hydroxide, or a 
potassium hydroxide — the method of any or one publication 

[Claim 12] The method according to claim 1 1 characterized by using an aqueous ammonia solution. 

[Claim 13] the aforementioned claim to which addition of a base is performed until the last pH of precipitation mixture 

is set to at least 4 — the method of any or one publication 

[Claim 14] The method according to claim 13 characterized by this pH being at least 7. 

[Claim 15] the aforementioned claim characterized by these precipitate being collected by filtration - the method of 
any or one publication 

[Claim 16] the collected precipitate — next, the aforementioned claim characterized by being preferably washed 
bywater — the method of any or one publication 

[Claim 17] the aforementioned claim characterized by drying the precipitate which was collected and was washed 
arbitrarily — the method of any or one publication 

[Claim 18] the aforementioned claim characterized by performing this calcining at the temperature which is 700-1000 
degrees C — the method of any or one publication 

[Claim 19] The method according to claim 18 characterized by this temperature being 800-1000 degrees C. 
[Claim 20] the aforementioned claim characterized by expressing with the gestalt of an oxide and obtaining the 
constituent containing 51 - 99% of the weight of a zirconium, and 1 - 49% of the weight of a cerium - the method of 
any or one publication 
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[Claim 21] It is the method according to claim 13 characterized by expressing with the gestalt of an oxide and 
obtaining the constituent which contains further 1 - 10% of the weight of the above-mentioned doping component 
preferably 0. 1 to 20% of the weight. 

[Claim 22] The constituent based on the mixed oxide of the zirconium characterized by having the specific surface area 
of at least 10m2/g, and a cerium. 

[Claim 23] The constituent according to claim 22 characterized by this specific surface area being 20m2/g at least. 
[Claim 24] The constituent according to claim 23 characterized by this specific surface area being 30m2/g at least. 
[Claim 25] The constituent according to claim 24 characterized by this specific surface area being 40m2/g at least. 
[Claim 26] The constituent of any one publication of the claim 22-25 characterized by having the specific surface area 
of at least 20m2/g after 800-degree C calcining. 

[Claim 27] The constituent according to claim 26 characterized by this specific surface area being 30m2/g at least. 
[Claim 28] The constituent according to claim 27 characterized by this specific surface area being 40m2/g at least. 
[Claim 29] The constituent of any one publication of the claim 22-28 characterized by having the specific surface area 
of at least 20m2/g after 900-degree C calcining. 

[Claim 30] The constituent according to claim 29 characterized by this specific surface area being 30m2/g at least. 
[Claim 31] The constituent according to claim 30 characterized by this specific surface area being 40m2/g at least. 
[Claim 32] The constituent of any one publication of the claim 22-3 1 characterized by expressing with the gestalt of an 
oxide and containing 51 - 99% of the weight of a zirconium, and 49 - 1% of the weight of a cerium. 
[Claim 33] The constituent according to claim 32 characterized by this cerium content being 1 - 30 % of the weight. 
[Claim 34] The claim 32 characterized by containing further 0.1 - 20% of the weight of the above-mentioned doping 
component, and the constituent of any one publication of 33. 

[Claim 35] The constituent according to claim 34 characterized by the content of this doping component being 1 - 10 
% of the weight. 

[Claim 36] this doping component - dissolution of a zirconium oxide and (or) a cerium oxide — the claim 34 
characterized by existing in the inside of the body, and the constituent of any one publication of 35 
[Claim 37] Operation for manufacturing them as the catalyst or catalyst support of the constituent obtained by the 
constituent of any one publication of the claim 22-36, or the method of any one publication of the claim 1-21. 
[Claim 38] The catalyst which porosity support becomes from this porosity support and the catalytic activity 
component which are characterized by including at least one sort of the constituent arbitrarily obtained as mixture with 
an alumina by the constituent of any one publication of the claim 22-36, or the method of any one publication of the 
claim 1-21. 

[Claim 39] The monolith-type catalyst which is characterized by a porous layer containing at least one sort of the 
constituent arbitrarily obtained as mixture with an alumina by the constituent of any one publication of the claim 22- 
36, or the method of any one publication of the claim 1-21 and which a catalytic activity component becomes from the 
super-thermal-resistance structure (support) covered by this porous layer (wash coat) to which it adhered on it. 
[Claim 40] It reaches for processing an internal combustion engine especially an automobile engine, and the exhaust 
gas of a shell claim 38, and is the operation of the catalyst of one publication 39 either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention especially has the improved specific surface area and the specific surface area 
which has thermal stability widely especially, therefore relates to the new manufacture method of the constituent based 
on the field of a catalyst, and the mixed oxide of the zirconium and cerium which especially fit the use as for example, 
the catalyst itself and (or) a catalyst support in the field of automobile afterburning (afterburning) this invention relates 
to the constituent based on the mixed oxide obtained by this manufacture method as an industrial product new and 
useful again. Finally this invention relates to the specific usage of this constituent. 
[0002] 

Background of the Invention] Independent or the degree put together and used has been increasing the zirconium oxide 
and the cerium oxide today especially into the constituent for these catalysts that are known as two significant and 
useful components, therefore are known as an example by both their considering as a polyfunctional catalyst, 
especially the catalyst aiming at processing of the exhaust gas from an internal combustion engine. It not only performs 
especially oxidization of a carbon monoxide and a hydrocarbon, but the catalyst which exists in exhaust gas, which 
exists in this gas and which can succeed also especially in reduction of nitrogen oxide is meant as various functions ( M 3 
yuan (three-way)' 1 catalyst), those composition and the operation principle are already indicated by many reference 
about this catalyst, and forming much patents and (or) the theme of patent application will be described from now on 
[0003] even if it carries out with the knowledge of modernization study, by the time it solves a zirconium oxide and the 
mixed effect of a cerium — not resulting — actually occasionally ~ conflict - even being generated — the industrial 
"3 yuan" catalyst which still contains both these oxides now although carrying out — which [ the ] — it seems that or it 
was established that it is that which is synthetically [ than the catalyst which does not contain either ] effective a 
zirconium oxide and a cerium oxide exist generally by - found out with the form of simple physical mixture of the 
oxide particle by which distinction tends [ very ] to attach uncombined state -, i.e., these two components, into the last 
catalyst in the above catalysts which can succeed in a specific catalyst function and (or) an easy specific support 
function because of other catalyst components, such as platinum, a rhodium, and other noble metals This attributes a 
cause to the oxide powder and the fact that it will be obtained by careful mixture of precursor ** which can be 
pyrolyzed to this oxide if that is not right instead that this catalyst based on a zirconium oxide and a cerium oxide 
corresponds in most many cases. 

[0004] Now, introduction and use of the zirconium to the inside of the constituent of a catalyst and a cerium 
component are not performed with separation and an uncombined form for various reasons in the field, but they are the 
oxides Zr02/Ce02 mixed by the whole substantially and preferably on the contrary at solid-solution type truth. It 
succeeds in the attempt performed directly with the upward tendency surprising today with the form. However, 
although this is also a completely customary demand in the field of a catalyst in such a case, it is needed that it is 
possible for the mixed oxide which has the specific surface area which is thermal stability preferably possible [ the 
maximum ] to come to hand. Fact that the efficiency of a catalyst actually becomes large as the contact surface area 
between a catalyst (catalytic activity phase) and a reagin generally becomes large It is appropriate to take into 
consideration, and to be maintained where a catalyst is divided as most as possible in both states the time of the 
beginning of using and after use hot to some extent and prolonged. - It is got blocked, and the particle or microcrystal 
which constitutes a catalyst can discriminate small as much as possible, and what is obtained only from the mixed 
oxide which has a high specific surface area which is comparatively stable to temperature is suitable. 
[0005] 

[Summary of the Invention] this invention aims at satisfying this need. To accuracy, more this invention economically 
simply And it is what means providing the whole with the new method of making it possible to obtain access to the 
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constituent crossed to the large field based on a solid-solution type mixed oxide in Zr02/Ce02 system substantially 
with repeatability. It is (it is understood that "the constituent crossed to a large field" means that it can change within 
very large limits as the zirconium in the solid solution and the ratio of a cerium are shown below here). It is in the main 
profitability of this constituent having a large specific surface area, when a cerium content is high to one, and on the 
other hand, maintaining specific surface area even with after [ significant to two ] calcining in an elevated temperature. 
[0006] The new synthetic method which was suitable for manufacture of the constituent based on the mixed oxide of a 
zirconium and a cerium according to this invention for this purpose is proposed. This method at the beginning of : (1) 
characterized by the bird clapper from the following substantial stages the theoretical ratio of which a zirconium sol 
and a cerium sol are required — mixing (the ratio to the average diameter r2 of the particle which constitutes this 
cerium sol of the average diameter rl of the particle which constitutes this zirconium sol - r being at least 5 (r=rl / r2)) 
- (2) - a degree — such - carrying out The precipitate which collected the precipitate by which added the base to the 
obtained mixture and (3) formation was carried out, and was collected by the (4) last is calcined. 
[0007] It is possible to obtain a mixed-oxide type phase in the low calcining temperature of about 700 degrees C by the 
method by this invention. Thus, since this method is enabled to use such low reaction temperature that it not usually 
think as compared with the matter known for the solid-solution composition field today, although the product obtained 
by that cause is naturally suitable for the use as a catalyst, it has a specific surface area high enough, this calcining 
stage makes it possible substantially to form a solid-solution phase, to raise the crystallinity of this solid solution, and 
(or) to adjust to the final value for which it asks to the usage which was able to give those specific surface area Thus, 
the formed phase is clarified by X-ray-analysis analysis. Furthermore, it is possible by only adjusting the size of a start 
sol by this invention to adjust and control the size of the last powder obtained easily. Other features of this invention, a 
mode, and profitability will become clear more completely as they read and advance the following description with 
various examples of concrete and un-restricting-which mean illustrating it. 

[0008] "Specific surface area" means the B.E.T. specific surface area determined by the nitrogen adsorption according 
to ASTM standard D3663-78 which were established from the Brunauer-Emmett-Teller method and indicated by "The 
Journal of the American Chemical Society, 60, and 309 (1938)" in the following explanation of this invention, 
whenever [ in addition, / for which the expression "the mixed oxide based on a zirconium and a cerium" is used ] ~ it ~ 
again - dissolution of a zirconium oxide and (or) a cerium oxide - it must be understood as what also means the 
constituent (and the manufacture method) containing the doping (stabilization) component further defined as the inside 
of the body below 

[0009] Furthermore It sets to the suspension in a water liquid phase, -, i.e., them, as which expression called a cerium 
sol and a zirconium sol is interpreted in those most general meanings here, the oxide and (or) hydration oxide 
(hydroxide) of a cerium or a zirconium It is possible to carry out the amount content of remains of the ion to which it 
joined together or stuck, such as a nit rate, acetate, and ammonium, still more nearly arbitrarily [ express any systems 
which consist of a solid-state particle of the colloid size made into a basis, and ]. In this sol, although a cerium or a 
zirconium is a colloid form or may be simultaneously looked at by the whole with an ion form and a colloid form, the 
ratio expressed according to an ion form does not exceed about 10% of the total amount of the kind in a sol. It is 
desirable that the sol all of a cerium and whose zirconium are colloid forms is used in this invention, the average 
diameter of the colloid which finally constitutes a start sol - Analytical Chemistry, 53, No.8, and 1007 A (1981) in - I 
must be understood as a thing showing the hydraulic average diameter determined by the semi- elastic light diffusion 
according to the method described by Michael L.McConnell It is used as a thing showing the hydraulic average 
diameter of the colloid which constitutes the given sol, without also distinguishing expression called this "average sol 
size" or subsequent ones only in relation to the reason for giving explanation easily and clear. 
[0010] 

[Detailed Description of the Invention] The synthetic method of the constituent by this invention is explained more to a 
detail after this. As mentioned above, the first-stage story of the method of this invention consists of preparing the 
mixture of a zirconium sol and a cerium sol. The start zirconium sol used for this invention, a cerium sol, and the 
various methods of compounding them are well learned by this contractor, and are already indicated by reference. 
Furthermore, some of those sols can be got in a commercial scene. For example, 140-300 degrees C of zirconium sols 
can be preferably obtained by understanding a zirconyl chloride or a zirconium nitrate solution an added water part at 
the temperature of 1 50-200 degrees C, while it is hot, the concentration of a zirconyl chloride or a zirconium nitrate 
solution is expressed with Zr02, and it is desirable that it is 0.1 - 2 mol/1. Moreover, it is also possible to prepare a 
zirconium sol by understanding a sulfUric-acid zirconium an added water part among a nitric-acid medium or a 
hydrochloric-acid medium, while it is desirable and is hot at the temperature of about 90 degrees C, 80-150 degrees C 
and, the S03/ZiO2 mole ratios of a sulfuric-acid zirconium solution are 0.34-1 preferably, and it is [ the concentration 
is expressed with Zr02 and ] desirable [ concentration ] that it is 0.1 - 2 mol/1. Thus, it is preferably neutralized by 
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water ammonia, and is washed and distribution is performed to a base and the gel obtained by addition of a nitric-acid 
solution next until pH is set to about 8 next, and as for pH of the distributed mixture at that time, it is desirable [ as for 
the obtained basic sulfiiric-acid zirconium ] that it is 0.5-5. 

[001 1] 5-500nm of things for which the zirconium sol which has the average size of 10-200nm in useful is used is [ in / 
this invention ] possible, the cerium sol used for this invention - the same — all suitable technology — especially — 
however, it obtains by the method described by patent application FR-A -2583735 by these people used here for, FR-A 
-2583736, FR-A -2583737, FR-A -2596380, FR-A -2596382, FR-A -2621576, and FR-A -2655972 in un-restricting -- 
things are made The average size is able to use preferably 3-100nm of 5-50nm cerium sols in this invention. It is 
chosen and the first stage pH, the concentration, and the introductory sequence of a start sol are adjusted so that the 
colloid mixture to produce may have a stable and homogeneous property. To perform stirring operation to some extent 
for this purpose is needed. In addition, the amount which exists in the amount of a cerium and the zirconium used and 
the mixture to produce must be simply [ as usual and ] equivalent to the theoretical ratio needed in order to obtain the 
end product for which it asks. The constituent which becomes available by the method of this invention is explained in 
detail below. As an essential feature of the method of this invention, the ratio (these two average sizes are understood 
to be what is expressed with the same unit like NANOMETORU) to the average size of the cerium sol of the average 
size of a zirconium sol must be about 5 or more than it. this — as for a ratio, it is desirable that it is about ten or more, 
and it is still more desirable that it is about 20 at least this — it was found out that especially the product obtained less 
than by about five is deficient in a ratio to specific surface area, and it is remarkably [ in all cases ] inadequate for it to 
the use as a catalyst 

[0012] it is possible in the embodiment with especially profitability of the method of this invention that a zirconium 
oxide Zr02 and (or) a cerium oxide Ce02 are independent and to add further the 3rd component (or doping 
component) chosen from the component of which stabilizing the non-surface area of those oxides when it exists in the 
uncombined state is known to above-mentioned mixture that is, also making possible especially the surprising thing for 
which the specific surface area of the mixed-oxide type constituent of this invention is improved substantially and for 
useful purpose by the medicine with which it is known that a zirconium oxide (zirconia) and (or) a cerium oxide will 
stabilize the specific surface area when independent as mentioned above not expecting was found out a rare earth metal 
- especially - an yttrium, a lanthanum, a praseodymium, and neodymium; alkaline earth metal - especially 
magnesium, calcium, barium; aluminum; silicon; thorium; scandium; gallium; boron; titanium; vanadium; niobium; 
tantalum; chromium, or a bismuth — since — about the stabilizing agent of the component chosen, although it can 
mention as a stabilizing agent which can be used as mixture, of course, they are not [ in / this invention / especially ] 
independent or the thing restricted to this list A lanthanum, aluminum, and especially three stabilizing agents of silicon 
are suitable. In most many cases, a stabilizing agent is introduced into mixture with the form of the fusibility salt. Of 
course, introduction with the form of a sol is not excepted. As for the amount of the stabilizing agent used, it is 
common that it is the amount which expresses the content for stable Chemicals in an end product with the form of an 
oxide, and turns into 0. 1 - 20% of the weight of the total weight of this product. 

[0013] Next according to the second phase of the method of this invention, addition of a base is performed into the 
initial mixture obtained as mentioned above. This addition is continued until a component precipitates completely. 
Especially the basic solution that can be used is the solution of ammonia, a sodium hydroxide, and a potassium 
hydroxide. It is also possible to use ammonia gas. It is desirable that an ammonia solution is used in this invention, 
when it exists, and (or) when it dissolves in a water medium easily, a base can also be introduced into direct initial 
mixture in a solid configuration The normality of the basic solution used in this invention is not important, and it is 
desirable to still use the solution of 1-5-N concentration so, although it can cross to the large range of 0.1-1 IN. In fact, 
the addition of a base is decided that pH of mixture becomes seven or more preferably four or more on the last aspect 
of affairs of precipitation. It can add gradually or continuously, and it is accomplished, stirring preferably by the single 
step. This operation can be performed at the temperature from a room temperature (1 8-25 degrees C) to the reflux 
temperature of reaction mixture, and this reflux temperature may amount even to 120 degrees C. As for addition, it is 
desirable to be carried out at a room temperature. 

[0014] In order to precipitate completely at the time of the end of addition of a basic solution, while it is arbitrarily for 
a while, stirring of reaction mixture can be continued further. The solid-state precipitate separated from mixture at the 
time of the end of a precipitation stage is recoverable using all customary solid-state / liquid separation technology, 
such as filtration (filtration), sedimentation, filtration (straining), and centrifugal separation. If the simple nature is 
taken into consideration, use of filtration (filtration) is desirable. Thus, although the collected product can next be 
washed and can use water or a water ammonia solution for this washing, its use of water is desirable. Washing using 
use of an organic solvent, for example, alcohol, a ketone, a hydrocarbon, etc. is not excepted, either. 80-300 degrees C 
of products washed at the end are preferably dried in air at the temperature of 100-150 degree-C** arbitrarily [ in order 
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to remove remains water ], and this dryness is continued until the weight of a product becomes fixed. Dryness of a 
product can also perform any of the suspension obtained by suspending again underwater the suspension directly 
produced from a precipitation stage, or the precipitate which was separated and was washed arbitrarily as mentioned 
above they are according to customary spraying (spray drying). 

[0015] in the culmination of the method of this invention, after washing and (or) drying arbitrarily, calcining of the 
collected precipitate must be carried out to the last This calcining is continued until formation of the mixed oxide for 
which it asks is performed completely, this makes it possible improvement and (or) to make it perfect, and finally the 
crystallinity of the solid-solution phase formed further can be adjusted in consideration of the fact that the specific 
surface area of a product becomes low, according to the following service temperature meant by the constituent of this 
invention as the calcining temperature used becomes high The profitability which performs calcining of a constituent 
absolutely at temperature higher than required temperature and temperature more equal to a subsequent service 
temperature at least to accuracy to obtain the generation is that stabilization of the property of an end product is 
promoted. That is, when a product is put on the bottom of a heat condition severer than the calcining temperature 
exposed between the manufacture, especially this operation points to restricting the danger of relating to change which 
may be generated in this product, and there is about it. Although a calcining stage is generally performed under air, of 
course, calcining performed, for example in inert gas is not excepted, either. 

[0016] As mentioned above, it is possible to obtain the solid solution at the very low synthetic temperature of about 
700 degrees C by the method of this invention, and the solid solution obtained has a very high specific surface area. 
The exact temperature of depend [ existence of the zirconium formed especially related, a cerium content, and a doping 
component or / absent / greatly ] in which the solid solution is formed is clear, and, so, cannot express a general rule 
about this point. However, it is observed that the 700-1000 degrees C of the last calcining stages can generally be 
performed appropriately [ it is desirable and ] at the temperature of the range of 800-1000 degrees C in practice, 
although an elevated temperature and the solid solution for which it asks especially are formed and (or) being clarified 
with an X-ray, after temperature higher than required temperature and calcining which comes out has absolutely the 
specific surface area which can completely permit the constituent of this invention The constituent which enables it to 
obtain by the method of this invention is explained to a detail after this. These constituents constitute the second theme 
of this invention. These constituents are first characterized with the specific surface area more than the 10m2/g. the 
constituent of this invention is useful —like at least 20m2/g - desirable - at least 30m2/g ~ it has the specific 
surface area of at least 40m2/g more preferably In a certain case, the constituent obtained by the method of this 
invention can even have the specific surface area of at least 50m2/g. 

[0017] Furthermore, especially when they are exposed to comparatively high calcining temperature as another property 
of the constituent of this invention, for example, when it is used in a catalyst field in an exhaust muffler, it is mentioned 
that they are maintaining a completely suitable specific surface area. That is, it is also in 800 degrees C. the constituent 
of this invention — at least 20m2/g — desirable — at least 30m2/g - even if it has the specific surface area of at least 
40m2/g more preferably and these constituents are heated by 900 degrees C ~ this surface area - yet - at least 20m2/g 
~ desirable - at least 30m2/g - at least 40m2/g is maintained more preferably If it puts in another way, I hear that the 
constituent of this invention has very good thermal stability about the specific surface area, and there is. Being able to 
clarify existence of the cerium in the constituent of this invention and a zirconium component (and arbitrarily doping 
component) by the easy chemical analysis, on the other hand, customary X-ray diffraction analysis shows the form in 
which these exist. Therefore, as mentioned above in the specification, the above-mentioned component exists with the 
solid solution or a mixed-oxide type joint form substantially and preferably in the constituent of this invention at the 
whole. Especially the X-ray diffraction spectrum of these constituents is a cubic (cubic). Or tetragonal phase 
(quadratic) Existence of the main phase corresponding to the zirconium oxide which was crystallized by the system 
and made into it which can be recognized clearly is clarified, and the unit-lattice parameter is compared with a pure 
zirconium. It is replaced to some extent and, so, this means generation of the true solid solution reflecting mixing of the 
cerium (and arbitrarily doping component) to the inside of a zirconium-oxide crystal lattice, case a cerium content is 
high — un-joining together — or dissolution — in the case of the both, ** which can observe the cerium oxide of the 
specific amount (small quantity) which contains Zr02 inside of the body is completely embedded into the matrix of a 
constituent 

[0018] As a whole, the constituent obtained by the method of this invention expresses with the form of an oxide, and 
contains 1 - 49% of the weight of a cerium, and 99 - 51% of the weight of a zirconium. Preferably, a cerium content is 
1 - 30 % of the weight, and a zirconium content is 99 - 70 % of the weight. As this constituent was mentioned above, 
when it contains a doping component further, the content of this component can be expressed with the form of an 
oxide, and can be 0.1 - 20 % of the weight to the whole constituent, and it is desirable that it is 1 - 10 % of the weight. 
So, although the solid solution which has a high specific surface area of this invention is mainly carried out based on a 
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zirconium, it is understood that it can cross to the range of a quite large constituent. The upper limit of the cerium 
content in a constituent is actually imposed only according to the limitation of the solubility over a zirconium oxide. 
[0019] Therefore, such a high specific surface area means that it can find out very many usages that the constituent 
obtained by this invention is surprised, especially they are catalyst fields and it is suitable for being used as a catalyst 
and (or) a catalyst support as the catalyst or catalyst support for performing various reactions, such as 
dehydrocyclization of dehydration, hydrogen sulfuration, hydrogen denitrification, desulfurization, hydrogen 
desulfurization, a dehydrohalogenation, a reforming, a steam reforming, cracking, hydrogenolysis, hydrogenation, a 
dehydrogenation, isomerization, disproportionation, oxychlorination, a hydrocarbon, or other organic compounds, 
oxidization and (or) a reduction reaction, the Clowes reaction, an offgas treatment from an internal combustion engine, 
demetallization, methanation, or shift conversion, for them It is possible to use it. However, of course, one of the most 
important usages of the constituent of this invention is use as a catalyst constituent which means processing of the 
exhaust gas from an internal combustion engine, as mentioned above. Especially the constituent of this invention fits 
more manufacture of the catalyst which means processing of the exhaust gas from a Diesel engine in a detail. Behind, 
it is fabricated in order to form the catalyst of for example, a bead configuration, or the front stirrup into which 
catalytic activity components, such as noble metals, sink in this application in this constituent is the coat of super- 
thermal-resistance bodies, such as a ceramic or a metal monolith. - This coat is used in order to form - well known as 
"a wash coat (wash coat)" in the field. The following examples are illustrated without restricting this invention to it. 
[0020] 
[Example] 

Example !Ce02 (180g) content is carried out, and it is the average colloid size of about 5nm. About the cerium sol 
(7500g) (what was prepared according to instruction of the French country patent A-No. 2583736) which it has, it is 
Ce02 2/30% of 70%ZrO(s). It is 20% of the weight of Zr02 so that the last mixed oxide of weight ratio composition 
may be obtained. It mixed with the zirconium sol (2100g) which contains and has the average colloid size of lOOnm 
(r= 20). The water ammonia solution (450g) of 2M was introduced stirring the obtained mixture violently. The last pH 
of precipitation mixture was about 7.5. Filtration recovered the formed precipitate, and it washed with water, and was 
made to dry in 120 degrees C in oven finally for 16 hours, after calcining at the temperature under air with various 
following, the BET specific surface area of the obtained product got with the following's, and came out 

- 600 Degrees C -- Calcining [ of 6 Hours ]: - G-800Degrees Cof 76M2/-- Calcining [ of 3 Hours ]: -- G-900Degrees 
Cof 34M2/- Calcining [ of 6 Hours ]: - Product by Which Calcining was Carried Out at 25M2/G900 Degree C :-Zr02 
by which existence of the following solid solutions was observed by the X-ray diffraction spectrum The first solid- 
solution phase which contains Ce02 (about 5 % of the weight) in inside, and the average size of the microcrystal in 
this solid solution were about lOnm. 

- Ce02 The second solid-solution phase and the average size of a microcrystal which contain Zr02 (about 40 % of the 
weight) in inside were about 9nm. 

Furthermore, the oxygen possession capacity (OSC) of the product obtained after calcining was carried out at 1000 
degrees C was measured according to the following examination. The value was 3.8 ml CO/g Ce02. 
[0021] Oxygen possession capacity measurement examination: The product (0.3g) by which calcining was carried out 
at 1000 degrees C was exposed to the gas stream (2bar) containing helium by rate-of-flow 10 1/h. A carbon monoxide 
(5% concentration) or oxygen (2.5% concentration) was poured into carrier gas with the form of a pulse. : which 
examined in order of the following - 02 of -1 run which raises temperature to 400 degrees C under - helium - which 
sends a pulse and which sends CO pulse of -1 run — new - a series of 02 - alternation which sends a pulse — CO and 
02 A pulse is sent. 

Mutual CO and mutual 02 in order to determine and evaluate possession capacity It is lg Ce02 between the last stages 
which consist of a pulse. The average CO consumption (ml) to depend was measured. Oxygen possession capacity ml 
02/g Ce02 In order to express with a unit ml CO/g Ce02 It is enough to divide the above-mentioned value expressed 
with the unit by 2. 

[0022] Example 2 average colloid size repeated Example 1 except for the difference which used about 50nm (r= 10) 
zirconium sol. phase:*7r02 detected by the :-BET specific surface area:20m2/g-X line which deals in the feature of 
the product obtained after calcining at 900 degrees C for 6 hours with the following's, comes out of it, and exists the 
first solid-solution phase which contains Ce02 (about 25 % of the weight) in inside, and this dissolution - the average 
size of a microcrystal in the living body was about 1 lnm 

* Ce02 Inner Zr02 The second solid-solution phase and average size consisted of a microcrystal which is about 
6.5nm. 

The oxygen possession capacity measured value of the product by which calcining was carried out at 1000 degrees C 
was 2.8 ml CO/g Ce02. 
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[0023] Example 3 average colloid size repeated Example 1 except for the difference which used the cerium sol which 
is 15nm (r= 6.5) grade. The BET specific surface area of the product obtained after calcining at 900 degrees C for 6 
hours was 22m2/g. 

[0024] Example 4 - this example illustrates this invention in relation to using aluminum in a doping agent and this 
case Except for the point added to mixture by making a boehmite sol into a doping agent, Example 1 was repeated so 
that the constituent of this invention doped with 15% of the weight of the alumina (aluminum 203) could be obtained. 
The BET specific surface area of the product obtained after calcining at 900 degrees C for 6 hours was 39m2/g. 
[0025] Example 5 (example of comparison) 

Average colloid size repeated Example 1 except for the difference which used about lOnm (r= 2) zirconium sol. The 
BET specific surface area of the product obtained after calcining at 900 degrees C for 6 hours was small 10m2/g. It did 
not pass over the oxygen possession capacity of the product by which calcining was carried out at 1000 degrees C to 
1.6mlCO/gCe02. 

[0026] Example 6 (example of comparison) 

The zirconium sol and this size whose average colloid size is about 50nm repeated Example 1 except for the difference 
which used the cerium sol (r= 3.5) which is about 15nm. The BET specific surface area of the product obtained after 
calcining at 900 degrees C for 6 hours was 18m2/g. 
[0027] Example 7 (example of comparison) 

The weight ratio in an end product (after calcining) expresses a zirconium nitrate and a cerium nitrate as an oxide, and 
it is Ce02 2/20% of 80%ZrO(s). The mixed solution contained by the ratio of concentration which becomes was 
settled by adding an ammonium hydrogencarbonate in various pH. Filtration recovered precipitate, it was washed and 
was dried. After calcining at 900 degrees C under air for 6 hours, the BET specific surface area of two products 
obtained from the precipitation in pH 4 and the precipitation in pH 8 was 10m2/g, respectively. 
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